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y3 7H «AtfW|R^*fiJtb, ttff3:3>#* h/ft-;i/2 0, 2 1, 2 2©ftg& 
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[0 0 9 0] 

#UC, 07 (a), (b) iZjjk-? «fc e> &C, gfcfbS/ U 3 >H 3 1 OJtgPlC 
VCVDMS5 0 nmffiiV«i/"J zi>$|3 8 Srii^L, «V*T^ffeS/y 
3>Jg|3 8<Z>_hgpiC>^XvC VDj5*n?0|ff 4 5 0 nmM©iftS/U 3>I3 

;i/-^-;i/3 2 — 3 6©Jt9I©^fcS/U n>JR3 9 itWfcS/ 'J 3>13 8 £ 
BfcSU S««4 0~4 4«:^tS. &*5> 07 (a) 
M^lSBU (b) it (a) ©A-A^(Z)®t®®T'*>So 
[0 0 9 1] 

ffiffifflM 0 — 4 4 fe^-TSKltt, if^fti/'J3>l3 8 Il*;f>y7 h 

□ >I3 9<Z>TJi»CWV^b*/U H^IRS 8 S^rtbTfet, i©gftJ/'j3> 
13 8©giit'X>yf B.ffihbfc«, SftS/'J 3>K3 8 

[0 0 9 2] 

r^CtC. ±ffiiB»*4 0-4 4 ©rta$jc«T©J:^«i*a?*c«2jf g©BB«R^ja; 
[0 0 9 3] 

ssic^-r^^tc, s*»4 o~4 4©«a$&-g-tf»ft;2/y 3>jR3 9 

T i NR4 5 ©±3$ IC 12^4 0-4 4 ©gg£ J: II fc-HH^A^flU^ («*.tf8 
OOnmll) OCul4 6£*/\°y# V &. I©TiNl4 5 

^J:^Cu||4 6X/\°y # V >^tlTit its©* Ay 2 V > yj£T?%&V* 

[0 0 94] 
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* v 3f &T^/& L/ T % & V>„ 
[0 0 9 5] 

TiNl4 5lt Cu(DmmZffi±-?Z>Mffi*mhT^Z> 0 TiNl4 
5&, Cu)|4 6 t.mtt/Vnyms 9 £(D^*1£S:|taJh3i*3$§tg£:WLT v^ 
So $e>C TiN!4 5(t ±SBC u!4 6©U ^n-B^lCC ujg|4 6 <Z>*f§;ft 
tt £ m ± S "ft -5 «£B & ^ L T V \ 3 0 
[0 0 9 6] 

*t£t&<D1&Ml ICfcHTtt, T i Nl4 5 ©**)J?V*»#©JS3 # 5 0 nm© 
[0 0 9 7] 

WN, TaN imit&Zstfr) *if©lSI»^MMW&fflV\«ifc««#*UVx 
. ^(Z)T i NlCfS^T, tflKj&&Ag£fcftK:S i fcSsflnbfc 

CufcjR/EOlft^Ta, Ti, W, T i W-&:&J&£©?ff!&j&^M3:JSv* 

[0 0 9 8] 

Zl©«J:?&Culg|4 6fcJ:tfT i NR4 5 £JtSaCMP&^lC<J: otf 

its. i©w*xsicftffl"r* cm psitt©^*^©— ws:H 9 izm-* B 

[0 0 9 9] 

ICCMPgg 1 0 Ott, _hfaCug|4 6©W«K:MV^«cil^©CMPiltt 
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[0 10 0] 

01 0lC*Vt£e>&C CMPiI10 0©TOISl3 0(t ±MgiP§ 
tifc^ttl 0 1 S:tbtfcy, 10 1 lCJfty^£>n£lSJif£$ii|l 0 2© 

±^mzit, i o 3 iz£^Tm&mwj2*iz>mmm (^^^» 104^ 

m*i%-lz&iV K10 5#Jfc*Jttttf>*iTv^ 0 
[0101] 

££u Zl©#f|g^SJl 3 0&, 36#t 1 £r4£|#'f">5;k#>CE>'i7:i:/ , \3f -v U T 1 o 
6£fjt;tTV^o ^aiy\^r^UT 1 0 6 y tt££81frilf[ 1 0 7 tt, ?x/\3f 

[0 10 2] 

«=tgiii. ^aiA^r-vijT i o 6\zmrtbtifcnQwmmw im^-r) iz& 
So ^iA^U7io6®T»it mwii fimmznz>\$mi 0 6 a#?£ 

J&StlTfcy, 3CDC3SI51 0 6 a^lcS^l 

A^^V7 1 0 6 <DT3%mt:m$M—frmfrlzm&lst=.Vmil&Z> 0 
[0103] 

#fl@^l 0 4£>Jt;£lC« % 9fi;^F10 5©^ffi^«^l 

icff^^^y (s) ?:Mt5fc«!)0^7'j i o 8^Kw&ftTfey. -e 

h 3®^ft *Ut* * fc'ttffilft 3Sn#*** if © gift *J & U Iti^ 

[0104] 



miE# 2001-3024695 



#2 000—104015 



, mmmi o 4 <D±xv±Tm-?z>mmm 1 1 o<z>T$»«y ^~ 

[0 10 5] 

j&ic&oTfc*;, iit'it *-rw»« (^^^» ©^wjcfljty^fwfew*^ 

«^>!/MJ7^-;i/ (BTA) &Z<DmM%}*'£AjfcmWL't)mfcl(D3imz& 
*l£ Zl IC J: o T. 1 ©MtC^S tlfc C u SEIftO&ffiffi&iCftzKtt 

[0 10 6] 

©#&Rfrfre>fcSR«=R©:7^5/l 2 1 A, 12 1B1»»», ^7^12 1A 

, 121B ©iec^bTM*iifrtT*ia«b3&3S«&s«i ©mis*i«^ 

ff*fcttifeff bTff^ifclcj:y, fflM&a&l 3 0^H«l ©Affile 

« j: e> ic -r & o 

[0 10 7] 

oiz-mmz&<gittiz> 0 mmt&mmi 5 o&. i^M^stf^TLfc^i 

SitT^lft-SJiJilcJBsoTv**. CuB!|R2 8~3 o©m«fl:^» 
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[0 10 8] 

ffi*mmtf;miz.uw't2>z. t<Dx^^mx&mt. ±mL&mmmq*x(D&m 

[0 10 9] 

j»T?ir£K:«Hfc»fctfs*i<5. rim mft2ffl£#ftrtsfc#)K:NH4 oh 

[0 110] 
[0111] 

iot, Stttfll © 1:^^ < i: t) 5 0 0 ^«t, «F£ 

0<te3 0 o;i/^^j^T, a&Jc«F*U<tti 0 o;i/^xJ^Tlcr-5o 

[0 112] 



3 0 
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2 6 0 I(DCMPit2 0 0 fc&ofcC uffiJ»J^JEft^n"fe^7?tt 

SP2 5 oicj$j££*w ft?fti§H&JffiJcf!f3*ifc«U *Mcy >x t:>K^>f. 
[0 113] 

i©J:-5 3Q;CMPi6K:J:SW*XSS:«ir. K-ffcS/U 3>JR3 9±0CuH4 
6 fc«fctfT i NI4 5SrBfeScU H 1 4 KlaVT J: 3 BB»fl|4 0 ~4 4 WJCC 
u®Ji&g4 6 a~4 6 e SMtS. 
[0 114] 

#ac, CufEi&§4 6a~46e fcBMfcS'y 3>Jg3 9 CO^ffitC^^X^^S?: 
Jfi-T. H15tt, :79:*V&«KMV*5&««tt©-«&^bfc»ngB (a) £ 
itfflBH (b) ^©^X^flLSCo^T 
CJ:6^R¥1 1 -2 2 6 8 7 6 #IC|B^$ tlTVA§„ 
[0 115] 

r©^SI^@lCli> D-Kn*;^S3 0 1Kl2o©ftii3 0 2 a, 3 0 2 b 

fcj&"feyh>f>*:7x>f;*30 3 ^sty^fw-fetiTv^s. n-Kny^g3 o 1 

fttctta&Ri &«jai"f 6n#v h 3 0 4 £#-r& 0 n-Ka^flsoi 

i3 0 2 a, 302 b £©(miCl±, fltJl * K % n - Kn»;^S301 l*Itf>iSX£ 



3 1 



ffiSE# 2001-3024695 



#2000—104015 



[0 116] 

#1311^3 0 2 a, 3 0 2 bftlCfcfc^^l *L$kW~$r Z^M? & 3 0 6, 

3 0 6 tC*frBlLT@Bg3*l<g>* y $s3.tt<DmM3 0 9, 7l^7;i/«3 0 7 izmt 
#ftLTBBg£*lfcS&?§«3 1 0 ffil*&3 1 Ott^-fe^^ 3 0 6i:« 

H3 o 9 <Dm^(D^m^m.^(Dm^.mn^nm-t z>ftm&%>z> 0 i?--^*, 

3 o 6©*iHHJcfcj:£5t:2.— y h 3 i i fttcige£*i;£v>:/3 1 2 #81163*1 

, ^>^3 1 2 &»L/fe*^*3 1 3 #a^3 1 4 &jtjfiLT-iMz:7* 3 0 6 
«*0taS*lK:B8iJS*iS. i*iKlJ:*;3S«l#iDj»S*iS. «=&l&-tf- 
3 0 6 JbJC7xW 77^t'|f3M. 
[0 117] 

$m^3 0 2 a, 302 b r £#^tgT& 

«3l3tf^fe J:tJfWMift«A#^3K- h 3 1 5#&«l&a*i6. gLS^Xte* * 
*/a^©«*3 0 9 £®i&LT^«l ©5£#K:#»3*l<&., ^StfyU**^- 
jfc-/l/K3 1 6#&#ffl3*i, ra^fXO^^Afei^P^SSrM-rsr 
fc£J:yffi:*#1ll»2*i*. i«aiftm*tt««3 0 9 »cffiDS*i, tt^3 0 
6tSl3 0 9i:CD^^X7l:MtS n i^Ji?&«;fr«fc 1 3 . 5 6 

MH z ©JSUHR&JBv**. 
[0 118] 

So *yi353 o 2 bT?tt, ftjcswi-rs^F-'vyXR (lfte/'J3>l) © 

*HS#f?*>*lS. #t«^3 0 2 a ^ag^S 0 2 b i:ttn-FD*;j'S3 0 1 £ 

<S4Ri feaas^s 02b jcas-rsr r^^-r^xvM^ 

[0 119] 

*-fey h>f >*7x>fX3 0 3#&aS«l#aaKy h 3 0 4tc*y n- 
Fnyi'SS o ncjRASft*. n- Kn^^gs o l &+^<fc«£E^JB»cft* 
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^T'K^SNlCU Utfy b 3 0 4 £^T*Qs3l^3 0 2 a IC^IS 1 

0 2 a ©4*- h;t;i/X3 0 5 ^3^3 0 2 a^^W^I 

lCfcS£T*#M«,L£^ #t3g^3 0 2 aCy^^-r^^lAU ffi;*J§^£ 

JiCU tf-Vrtfr-fs o 5£|f^Tn>Ky h 3 0 4jcj:*j^^i &n-Kny* 
S3 0iciffit5 o n- Kny o ittiSJC^«iK:«l«pSturv^ 

[0 12 0] 

) «ISJE*$:5. OTorr (=6. 6661X10 2 P a), R 

F«*S: 6 0 0W, 4 OOt, T ^^E — y$Ssfi£ 2 0 0 s c c m, & 

St$l^£ 1 O^tSr^TSS. m^lEli«6 OOmils £Lfc 0 fc£ 

i$m V> (S if T D D B CDtt^ft « O £ 0><g^ £ fc# tt j&Nft <& . * it , 

*&3IEE;*JW:0. 5~6Torr (=0. 6 6 6 6 1 
X10 2 ~7. 9 9 9 3 2 X 1 0 2 P a) , RFtijlt3 0 0~6 0 0W, Stfi 
g&3 5 0 — 4 5 01C, T> ; £ — 7ffi.M\£2 0~5 0 0 s c cm, ^tS^Wli 5 
~18 0f, miSNEttttS 00~600mi l sCD^Bt-^tSrt^T^ 

«. 

[0 12 1] 

rCDi-MC, Cufi|g4 6 a~4 6 e t.Wtiti/V 3>13 9 CD^ffi^y^Xv 
fQM&te'tZ.t.K.&V. CuffilM 6 a~4 6 e&&Xfmikl/Vnym3 90m 

*J, *JcaWr*^"W^W; (SHfcS/U3>I!l) tCu@g«S4 6 a~4 6 efc<fc 
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[0 12 2] 

?£{C, Utfy hS 0 4 fcE^Tg^l £#!3I^3 0 2 MCj^-rs. *Q.3I^3 
0 2 b©>f- 0 5 0 2 b pW-hfr&^^&C&£ £ 

#L31^3 0 2 blCS/5> (SiH4 ) , T^^-r. mMV>U 

frt>mm3 0 9Kl«#£lfr&nLT^;C7£llS£U 0 1 7 JC^f J; 5 IC, Cu 
6 a~4 6 e iSJ:rHltiti/V 3>I3 9 ©^IStcSftS/ U 3>J^4 7 (=*=• 

04CJ:yS«15:n-Kny^l3 0 HCMtS. £*>{C, Dtfyh 

3 0 4 £ffiV>T;*7ir y h>f>#7:n>f;*30 3 ICS« 1 £#Fm^So 

[0 12 3] 

iftj/'j3>l4 7©lfll fci:Atf5 0nmi:t5 o ^3MSCD 

mmt.%2.m&<DWM (cuniiu 6 a— 4 6 e) n ^mm-r & ^ ?&mf%-t 

[0 12 4] 

01 9 \Z%1 MU<DmU'£r~$:]&mL1=.CMO S - L S ICD-Mfc^-To 1 
MB&mU (Ml) tt, tafBLfcity ^>^f>l)i)^^S. f US ©SB&S 

4 fimjg^tfcttO. 2 5 v m;fSST?&<5 = 

[0 12 5] 

^2MSB«S (M2) i)^$5lli (M5) £T*fci, t&SB L £ C u SBifeg 

(DMf&xmT'm&t&o rnzmmm (M2) 3 meats (M3) ©tin 

«*.«(>. 0 5/tmlI, CuR©J?aii, $J*J£0. 3 5/tmi 



3 4 
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t*2d£o mimmm (M4> is&zfmsmmm cms) ©TiNi0g$n m 

[0 12 6] 

H6MSHi^ (M6) fcfc, Mitf^>^f>I, 7Jl/^-'?AI^J:rJ t 
^;^>J1© 3 £*lTV^ 0 Sg7jfflii8§l (M7) te. m?liZ 

T)V$-V2*mfrbte2>a !7fSi (M7) (B/t^KKlfcfc, Ay ?WSkifiT&&. 

f 7fi$| (M7) £7;i/^-?A£#>^X^>£©««lgT*fgj£LTV^3l 
[0 12 7] 

Sgl JigHi&§5M 1 i:jg2JlBBIRM2 i:€:tgiK'r-5^^/-*-^/©li[gtt, 
0. 4 5AmlSSfettO. 2 5 itemgltT**. ^2MiBISlM2 il^3MBB» 

M3t^litS^;i/-*-^©EtH ^^.^0. 5 Amg^fcteO. 2 5 
^miST'feSo fH 3 JS@B$£M 3 £ f£ 4 MBBi&lM 4 i: 2> XJU- Jfc-/KZ> 

ilf 5HHM 5 Z.&ffl&'t s;*/i/-jfc-/i/©iit&Hu O^m^^i; 
fcteo. 2 »5jgffi|RM5i:«6MB!IRM6i:&Sgtl-rsx 

[0 12 8] 

*ISJ6<0J^ffllK:J:tltf, TDDB5M**M:«K:&i$SftS. B2 0H:, 
<D^JR©»2*BHKM2 (Cu^4 6a~4 6e) £ nM^WL^ tbfcT E G 

[0 12 9] 
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ft y n > ic « £ & x- « -s- t? * o t * 7 > ^ - r y 9 x v jam £ % 3 & w *i fc£ 
»*K«:ttftS/U=i^l!ii:bfe»^i:^&ffl3itt*v> (^>Ref) „ 
Sfte/yn>KS:J(ft»KK:afflU 7>^-7^Xv#t3S:i&iJr«:, *Hi6© 
^HUKJUCTDDB^^^-rs. -tiBI^ < ft < , 7 

31*Ui, TDDB##Sr^tBJ , r«SIHtt«fi»lR©^^«I:ytt, ^©#©#£12 
[0 13 0] 

^ZLT?, #3BUB#e>tt, 7>*— 7:79X^&^a^cJ:yTDDB*##|^L^:•r 
[0131] 

B2 2 ~0 2 4 14, Cu WM^M<£> X P S (X-ray Photo-electron Spectrosc 
py ) ^#f©3H*S:^Lfe^9 7-e**„ #0© (a) , (c) fcfcCu 2 p©# 
3fc*S*&j3*U (b) , (d) ttNl s<D#3fc*SJR€:3S'r. 
[0 13 2] 

02 2 (a) , (b) l*7X7 s 3K^JB©CuJIB;*®S:dS-«fUfeJg*' , e*«. C 
u 2 p©fc?-*#«gl3*l, N 1 s ©fcf-^&y >fXWe*Sii:*»&, 7 

x•7 ^ aK«IR©CuIl^|^cttS*^i#^£b3^fcv^^:^:#*^#s. 022 (c) , (d) 

tt, CuKKlCMP©*&i6LfcliCtft©Cuii!j«*lB«:4>*fUfclS*^**. C 
u 2 p©t?-*h£:%lCN 1 s©fcT-*#««&3*l6- aula Lfcii »J y IC 
BTA^illSfeft, c uMfc»«LfcBTA|*©S*«:«3Kl/TV*5fc© 
fctWCS*. 02 3 (a) , (b) li, CMP«JCft?ft^*T?fjofc^JI8©C 
uffi»*®&#*rUfc*S*T&<5. Cu 2 p £-*K:3tffcttj£e>*l&V^ Nl 
s tr-^#<£TbTV%S 0 JJfe^JCj:*; BTA«i$^m^tl5 0 02 3 
(c) , (d) Wt^C^I^lC 2 4 Hf4Mbfc^I©C uiii® 
&^#fbfe|g*-e*&. Cu 2 p©tr-^fcfc%JCCuO©tf-^#tH«3*l« 
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[0 13 3] 

K»*ffif&^«fL/fc»^H2 4 (a), (b) T*&5„ CuOOtf-^»BS 
$S#cbT^S. N 1 s ^-#&B&<£DTV^ 0 C u ^ig#«7G3 tlXWt 

. »ftstifccuBB»K:3 5 ox;<D7kmmMm*mLf=.w:m<DC\immmw%:ft 

ffiLfco ig^iS2 4 (c) , (d) T*&£ 0 C u 2 p tf-^lC-c^T. 024 
(c) £0 2 4 (a) £ £Jt«T*ltf, <fc y 7Xf^l (02 2 (a)) lCj£ 
v^£;fre>, 7K^^S©^^5i7t:^£«^V^^#^e>tlSo — NlsfcT-* 

& « ^ ^ £Mf <* ti v ^ r £ & e> , . a c u ^ffi^MTC $ ti s <d & -e 

[0 13 4] 

&s±<D&3kfr?>. T^-T^Xv&JSlCi: y CuBS»4 6 a~4 6 e©i 

^ — r ^ x v#tai©# tcg-ffc y n > m & Ji&t -r £ ^©K^tf* jc** *i * > 

[0 13 5] 

, 02 6£<fctf02 7&, MMt5/yn>R©jR*#*r (TDS-APIMS) £ 
ffofe*S*&^"r^7T*«. lftfl:S/y=i>ttcD^«fK:fev^Ttt, CMP^JC 
8s?**TffTo;MKJ» (^n77W) , CMP^ffi^lfeKizfcfR^XvflLaaS: 

(7'D77'f;i/F) JCo^T^tfrbfe. &23, 7°n77>f;i/C© 1 e VgI®I 
3i * ;i/ dp- ft^ © t* 4x \tt - V T v zf(D &W IC J: £ % <D T* fe £ . 
[0 13 6] 
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025 (a) , (b) te£=folCSi2pX/^ h JV L * ~Q3b y , 
(a) ttl 0nmiS©g?$^, (b) fc* 2 n mjg^0>^£ &##r l/fetiCD"? & 

5„ 025 (c), (d), (e) ta&^N Is. Ols, Cls 

[0 13 7] 

02 5 (b) (yn77>f;i/D) ©<£x^;i/^-{W ( 

102eVtfj£) IC^D- K^tf-^^me>tlSo Zl*Ui Si- H^^#St 

[0 13 8] 

02 5 (a) ^e>, T^^E — v'&JS i^U V T -f ;i/ E ) ^gfiiX^X 
V&S (^D77>f^F) GDI 0 5 e VCDbr-^^<Bx^;i/^-ffiJ{Cj£^ofc# 
*flfc&fcf-:?lC&oTVN£o ##TO^©tf-^ (10 3. 5 e V) \ % S i - O 
-Nj&£-a-£#3.e>*lS 0 y>^-TX^Xv^3lfcJ:tfg|^^XV&3lJC:«fc *J 
Kft2/yn>ifl;©*ffi««SftS*iTv^si:«l*stis. 02 5 (a) ( 

•^^x^mm^^nmm^^x^mmK^^mm. 025 ( c > 

So 

[0139] 

02 5 (e) H&tk'f^X'Wkm (-7"n-7T-r;i/D) TfliStJRttrai: 

CMPt (^n^T-f;vc) ©2 8 9 e v©tr-^iic-o^ii 

[0 14 0] 

02 5 (f) Ji, S i tf-^ ilNtr-^il^^^-tie>(Z)#^ifcS:^«)> N*£ 
[0141] 

026 (a). (b) , (c) , (d) tt#*ft«fc4 1 (Ar-H) , f|4 



ffiM# 2 0 0 1 -3 0 
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WL2 7 (C2 H3 ) , K*m 5 7 (C4 H9 ) , MH& 5 9 (C 3 H 
7 O) 5:i^L/fe^7 7T^S 0 027 (a) , (b) , (c) , (d 

) »#*S*!&2 8 (Si, C2 H4 ) , M*^4 4 (SiO, C3 H6 
) , 9 (SiH, C2 H5 ), fti»3 1 (S i H 3 ) ZWfe 

[0 14 2] 

02 6 (a) j^e,. 7^X^&Mlz£&7kmom,MM;<Dffi&m*£&£&^tf 
„ *I^7X7iI (^77^f^D) (Z>fiRlBm!gtfffi<Z>&£- (5 6 0*C) fcjfc 
JgibT 5 2 o*ch<£v>r £tft>frZ> 0 
[0 14 3] 

02 6 (a) „ (b) , (c) #^n-feXil%^a#l©ltii^Me>4xS 

o 027 (a) ~ (d) a>e>, ^a«j©«iKJeii^©tr-^©#«*«^e>ti 

"Tfc;fo*>, 3 0 0 — 4 0 Ot:©tf Si, SiO, S i H, Si 
H3 iiJBfrtiS. #05:it^-r-5i:, TfcfSI, 7^—7, ii©4^7X7j?l 
S~e, SiO©Wttl?)?lS^ 7>=E-7^7XV^at'ttS iH, SiH 

[0 14 4] 

i-OH^>Si-0-tt, y^-T^Xv^tSIlCJ: y, §|VA^©Si-0 

®^MIC^V%T, r<^®OS i -O-Ntffcfl&U A;i/^©s i -O^il^ 

iii©«flPttS:l^_t'tS««li:#it.e>*iSo 7>=E-7^7XT^i&^ 
&v>4©i^c&, ^fc^fes i -OHffi&<D&^mikisV ayVgo&mtmitisV 
3>M^^T-fe57> : E-7i:ji)«MlsSl. #>?Vyr&> K©Ii 
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[0 14 5] 
[0 14 6] 

VAT, B!»Si:^b2/y3>K yaffil) £(Z>#®©TEM^K&il^b£: 

[0 14 7] 

[0 14 8] 

^SMLilT^-y^XTracDtilir (02 9) T*ttJ?ffiJC#|| 

e>*i&v^. tK^t— li^^xvMffii^ (03 o) •eii#®{cma> 
s/y-tM'K (cusd s^j«snTv\s. zat/v-v-j ^m^maniB<Dm 



ftifE# 2001-3024695 
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o (c) ) (Dm&izi*. #DStc>f5re>^<D^WB^n-5o fc£u #<©^ 

[0 14 9] 

a) it. TDDB&Mfc<2*;ft-XA<Z>f!Elll&0£^b, (b) &*<D3L*)V3?-A 

cuo) •tfmmtsn, *fc, ^-v^yj^ c^fbs/y 3>jbi4 7> <Dj&j&<DmK.m 

S/Ut>f K (CuM) #JgJ*3*iS. i©J:3feft*fc«i&SV^±«2/U-9:>f 
[0 15 0] 

fcjgsfcv^iiricH:, cmp^-j;, ^^^^«^>^*u y?#y K##< 

o 

[0151] 

3*UC*fU 03 2 (a) , (b) tt, _hlHT> ; e-T^'^Xv^a$:J6Lfc 
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&mt&<omwnz-&^xi*. Cumm* 6 a~4 6 e&mmizyy^-y? 

^X^timZmS-t-ih. CugE^4 6a~46 e^W&WgitMl&Myb&tlXffiik 

9©^®$r?f#)&^BlCT*^Sc If^ot, *^J6©?^«ltCfeV^Ttt, TDD 
B#^TCDJKH£&££@-f t>0^4l:«lMU fro, ffl<DjKfC$:aiMttS 
i^WJ/'Jn^IS 9i:tft>>'j3>14 7£©g-£#M£l?jre££ 0 3 
tl iZ <fc y T D D B m-fo £ \%±X £ -5 tf> t £ . 
[0 15 2] 

#x.e>ti^c -Tfcfc^ ^^X^SKJ: IK C u^iffi ttMjc^tK Si- 
0-^©^>^U F^, fOlgiliiSS i -OH#S i -Ht'^S 

tl*. fit, gfcS/U 3>£|CDJ§^<Z>|gSJC, ^©^V^®(Z)S i -Hj^ttfltt 

[0 15 3] 

#131) &5?bk 0 *i^7X7^1 (^-f>C) Tftt, TDDB#^*^^lC|Bl 

tit'feSo mmzfzrx^mm (v>r>D) T'Btddbwmot 

i£T^<5o 02 6, 2 7 ^e>*jt>7b^ J;e>ic, ^^y^Xv^tSlc ioTMo 
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[0 15 4] 
[0 15 5] 

[0 15 6] 

^^©iScD|li6(3D^-e^>S CMO S - L S I (DmMJj&Zm 3 4 —04 3 
[0 15 7] 

[0 15 8] 
[0 15 9] 

0*t©J:?tC, CMPig4 0 0H 9F«&Sffi4 0 1 £^<Z>^jgiClgtt £>*l 
fc&SfcM$4 0 2 £lCj:oT#fi££*lTV^o OTIggtSSM 0 1 ^XA ( 

&K) l©W«M&2i&ff3 2&<Z>)£« (fl^i4 03A, »2gi4 0 3B) 
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03B, ^J->-Xr-^H>4 0 4, 7 > n - # 4 0 7 ffllZ&M&-&& Et& 
T-A4 0 5&£f#fgg£*lT^£„ 
[0 16 0] 

W**SS»4 0 KD^lC^figfe^^ofe^l©*®?:^^^^^ 
"tSffcift^SM 0 2#tgft£*lTV^o ^gfe#SP4 0 2fC&. n-^4 0 8, % 
l8fc#3B4 0 9 A, ^2gfe#g|J4 0 9 B. Xtf > K^-f^r4 1 0, 7>n-#4 
l l fc£#i9:M£;ixTV^ 0 ^#§P4 0 2l±, ©Mfc 

3fc7»ffrs *Mc. ^#^6^4 3 0T*B£*w Wf^i 8 o;i/-/ 

£ C u # > tfjgftl b T @Bj^^§: 51 £ @ 3 i-j^ h T*$> Z> 0 
[0161] 

S3 5lC^"T<fce>{C, flgi4 0 3AH ^©T^Kfg#£>*l£Sgifrfi*lt4 
1 2lCi:oT^®WT*m^I&-rSo 0 3 A0i:®JCtt#$t 

y K4 1 3#flSt»Jf5ftt&*lTVxS. Il£f4 0 3 A©±^lCH ig«Wt4 1 
4icJ;oTJiTl&fej;t>*7K 5 F®We®«ig»;-rs^x7\^^ y 74 l 5#^fi£ 

*lTV^., S«l», d©?-X/\3r-V UT4 1 SOT^SlCfW^tlfOXAf 
t'y^4 1 6fc«fctfy^— >£*4 1 7lCJ:oT, -^O^ffi (&#f0®) £T 
I^^JCL/T^#^tl. ^OllT'W^ K4 1 3 &CjtpLtftte>*l£ 0 $f^A 
»;F4 1 3 0S®fclilC!)iiiIi:0^»X7UMf 4 1 8£iiET* 

^1£I4 0 3 A©_t#&Cte. Ig«tfi#4 1 9 IC £ o TJhTIf&fc «fc 

t>*7K¥®t^Tia«Sl& , rs K l/y-fr 4 2 0#^£*iTv%£ o K 2 0© 

4 13fflW, W«RffitetcJ:«B3S*y £R£<*£#>tc. rffllWckot^I 
^fC^Jgg$tl-5„ gl2 5£Sg4 0 3 B&. 2*0^7'JW4 18a, 4 
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i 8 b#tgtfe>*iTv% sgi5£ig4 o 3 a nmtmrnvmrnzte^T 

[0 1 6 2] 

_hfBCMP£ltt4 0 0 fc&oTC um^^-t^iZlt. U—#l 0 6 ICJK^ 
£*lfc«^l ^0i7-A4 0 5 £^oTflF^#!.«g|5 4 0 1 JC«AU £-TEI3 

, BtfSBSe^4 0-4 4(D^gP©CuM4 6 $r^-r^> (S3 7) „ 
[0 16 3] 

, 0. 0 5S*%JBTF&*V*1*0. 0 llI%^TOt)©»$ £>JC$f* LV> 0 
[0 1 6 4] 

WftMftfcLTfcJu Cu©j«^«K:M , rs«fc"iK:-e©pH««ilfiES*ife% 

©#&JS2*U S^i:TiNl4 5 C*UTM) Cul4 6 ©ff Jgil^ 

#*jfe©jgJBT-tt. «iL«Sl«3!Ktc5#«%©ittBft'ffc**4:0. 0 311% 
[0 16 5] 
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it¥mmmm\z.'D^T\%. ^m^m^ifiz^^B^m^^-z 9 9937^ 

0-3 1 7 2 3 3#fC#L<iB«£*lTV^ 0 
[0 16 6] 

Wlg©^#l±, ^Jfcl/T#l=2 5 0g/cm 2 , y^/\*rVVTmmm= 3 0 
rpm . 5£MEI^i$C= 2 5rpm , X ^ U = 1 5 Occ/minh U ©f^A*y 

3RHn^-;i/(Rodei) *t©««^y F (I C l 4 o 0) OTtSo Wlg©#S,£ 
tt, Cul4 6tfV&3k2tlTTi&<DT i NR4 5^g|l}lfcl|^ilU ^,&<Z>^ 
ffitt, Ef0*Nti#Cu$|4 6^e>TiNj^4 5lC^ofe^^lC^ft-rS^M^fe 

[0 16 7] 

®3 7ic^-ri:e>c jtiBofigi^ v v-it^mffimmzn ? z. & y, sis 

£4 o~4 4<Dfr®(DCum4: 6 tt%iEm2ktStlTTm<DT i NR4 5#Sffi-T 
03 8 (a) , (b) Kf&*L,Trt?&?^ TifiSfStCfiH 1X4 Cfc 

Cuffi|4 6#^#-rs 0 

[0 16 8] 

#CIC 0-44 0^SP(Z)T i Njg|4 5 H -e<Z)_h®lCMmi$iC^o C 

u§4 6 il^^-tS^atC, S^l _h!H®3 4-03 6&Cj^bfc£ll)£^ 
4 0 3A^^2^f4 0 3 Bi:#U JStt&^tJWW* U5U) fc^MLfc 
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mmxa. mmmtvxmm^5i^m%(Dmmi\:7^m. o. o 3s*%<z>?x> 

OXltft^o Z&WmmZ. iuSB<Z>;*^y£Wi4 l 8 a£ii£TS?5 2 5gig4 0 
3B©If/^y K4 1 3{C^^n§ 0 
[0 16 9] 

zL&mmmt^mmwmiz&^xiz, t iNm4 5<D±mizmmmizm 
o^cuji4 6<D&3kizm%m^x. mrnrn* 0—4 4 ©#gp©T i Njgi4 5 & 

Rfcfe-TSo f^T% TiNl4 5 (;t'J7l) JC *f-T £ C ujg£ 4 6 ©W»»*lJfc 
#T*W*&ffVV Stt?ft4 0 — 4 4 ©p^SS(Z)Cu)^4 6 <Z>^iffi##F^£ #1-5 © & 
[0 17 0] 

-Mil bT#M= 12 0 g/cm 2 , ?;nA3f ^ U 7M= 3 0 
rpm „ mmm&m.= 2 5r P » , ^.^y^»= l 5 0cc/min£U K»> 
Df-»IC 1 4 0 0 Sr^ffl-T^c #FJi*«T i N$|4 5©JRJ?ffla^i: b 
, W»<Z>*J&tt, T i N14 5©KJ?feJ:tfW*aft^e>*ffibfcl^ratC«I:oT 

[0 17 1] 

O~4 40^CDT i NJg4 5 IZfti ZffimZtlXTM&Mitis V n 3 9 

ffi-rstf, ®4o (a) , (b) izm*LT7*-t£?iz, yi&®mzmmvT$i 

Jlfc^ofcT i N«|4 5^a#"t<S>c 
[0 17 2] 

#ac, SB^4 0~44C!)^©Cul4 6 ©flf|g£ nTfg&H U #U0J loo, 

mmm* o~4 4©^9©»fts/y n>jgi3 9_t{cMm^ic^o^T i nbu 5 
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[0173] 

wikW£i*> cum* 6<Dmmzwi&&<DUMm*:]&f&-t2>z£. 

TA) , BTAjtjfrtfyM&E<DBTAmm>fa. Fri/Jl/* JlsiJ 7* >. bV7 
[0 174] 

SteO. 0 0 1-111%, L<fcfc0. 0 1-111%, 3?>lC$J2;b 

JKUT^U^/K, jK U * # # U ;!/», ZLtl^ODTV^ — «*i46*fcB:x?- 
7^>E3»fifc (EDTA) Jfc£&#gJCj£CT*SlJOT%iJ:Vv, ^©J:? 

0-209857 #1^9-2 9 9 9 3 7fSJ;t?#i^l 0- 
3 1 7 2 3 3#tC#U<ffi«3*lTV*S. 
[0 1 7 5] 

$F» (^2^fy^OCMP) ^7ltt, 3i£$e^T0 3 4~®3 6 JC^L 
fcCMPlf0i2SS4 0 3 BCDJLTffTfotl*. l»*ffl£»inl/fcffl*«W:, 
t5fffi©^9U«*&«4 1 8b^iCtfiA°^ K4 1 3©*®tC«j|#S*l*a $F 
-Mi:btfl=l 2 0 g/cm 2 , ^XA^r^r UTia«»t=3 0 rpm 



4 8 
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> feMm$£WL= 2 5rpm , * ^ y 1 9 0 cc/min£: 

[0 17 6] 

04 ns&ztmi 2(a). (b) izjjk?£?^ ^mommwitmmmmm 

Zft??L£lZ& mmmi 0~4 4(Dfl^P©T i N14 5^-r^T^*^tl, 
SBH^4 0—4 4 ©ft3P&CiI#>&*Cu@BiB&4 6 a~4 6 e *«^J«Stl*- 
[01 7 7] 

CuI3$g 4 6 a — 4 6 e (DJ&f&ififZT l/fc_LI2g^ 1 ©Affile tt % f© 

TV^„ fIT% ;i<Z)X^y^£ £1*, itifB03 4 ic^-r^ 

y - >4 0 4 lc£v*TBTA£^t?»&?fc-e^l ^gfe^-t-Sc i 

i5fe*£$LlC8 0 0 kHzJ^±(Z)«M^i&t:iD^r*«l(7)^®^e>X^ 
y^S:^il$-&-5^^y^^^^#$:#MLT : foi:V^ 0 ^S<Z>«g&&|$ 
<fe«)tCi6*l «rffia«»K:|ft»bfc^«^W»«i3lffl$4 0 1 j*&tKSH*»4 0 
f 1W4 0 9 AlCfcV^ 0. 1II%©NH4 OH£-g-tfSfc 
v:/Sfcf££fTV>, ^Tfl2Sfc}£3P4 0 9 BtC^VNT^TKSrm 
V^**^Sfe?£ ftfffi©J:-5(C, &Sfc#gP4 O 2fcfc. gfe^*©S«l© 
^SJC^^mu^-^ r£lC?g0LTCuIBiS§54 6a~4 6 e lC0^^^i"S<Z) 
M^jl3fei4 3 0T?^fc>nTV^ o 
[0 17 8] 

mttftt^ rkjim^nrnztiz* *<D&<Dj:m*mM<Dmmi£mmT*2bz> 0 

M4 3&. _tj£b£:Cu®I!§l4 6 a —4 6 e®M^ntX0^7n-Htfe 
£ 0 

[0179] 

^JfcOT^JKfC «£ *U£, §&&£©?£M 1 >; $ & (C T D D B £ [pI±^ 

§5. 04 4 ^HJgOD^CD^-^CDTDDB^Sr^L/^^^^^Sx&o #H 

>Ref) h^ffi«E©-ffc^«|*W»©«^ (2SJ6©7gJSB 1 ) (D?-$ (=?JyA 



4 9 
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itmmmmmcD & r=. t£ » v % ^ ^ > f iz^-t j: o k t d d b m&tf&m-t 

~3/im0i|£# (27M£#) *^*tl-S„ 3©®!KlC<}:y 

H5c# $ *i * © £ # e> tl -5 „ 

[0 18 0] 

{CTDDB#tt^itS (^-f>G) . gfc&3£tt. CMP»t, 2*>Km 

ftJl L T D D B # Bfc# b % CD £ * *l £ . 
[0181] 

04 5 J£, ^HJg<D^3 60C uf2^4 6a~46e (Dm^U ±X(D±ftZ7 
[0 18 2] 

HF^H t=.tx.it^^ty^^^^m^^m\K HFiI?:0. 5%, ^ 
[0 18 3] 

&SV>ttHF^^CftxT*:n>m^£fflV^%&V^ 
[0184] 

rc?)<ke>^cHF^fc^±^x>^^$:mv^S3i:^cJ: CMP^T*£D£a 
®©^5f^-^MS:l^£-rS3i:^T^So 3*UCJ: »J TDD B#tfr$:|RjJhT*££ 
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[0 18 5] 

04 7-04 9tt, ^^©H5g0)^M4 T^-5^#m«lHllS&^*©^^ 
?£&^b;M£M33J:tffST®0T*&£o 04 7—04 9lCfcVNT&«iira<D<^ 

[0 18 6] 

04 7 izm-? <fc e> fc, ffii^SI 5 0 1 JilcgB^^M©$e^ 5 0 2 U 

rco^m 502 Ki:isia?>&A,-eg|iieiS£ 5 o 3 3:7i?f&-t3o 503 <DW-mjj 

[0 18 7] 

oszmmis^izm^Tzf^x^cvDmzj: vm&Lfamitssv nym (te 

[0 18 8] 

fiit$0ifti/'j3>l5 0 5 li, M^.«^S/;i/-feX=3r^-^r-9->(Hydroge 
n Silsesquioxane) %mi&£-tZ>i&M& S O G^, ^ b^7;i/n3r$/$/v>(tet 
ra alkoxy silane) +T )\s3f-)\/T frzHri/y^y (alkyl alkoxy silane) 

£ -T 5 s o Gfigi: v^o ^X7CV D &T*«|-t £ 7 
nn#-3K>;Ky v-Jg&£\ ifcf£«^ (O #3. oj^T^^b^U 

[0189] 
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&»C, 04 8 (a) lZm-?£?&A*->T% 04 8 (b) IC^-t <}; e> &C, & 
M?L5 0 7 &g§Pi-S 0 gS$s?L5 0 7CD^PIC«7* h U V illyf > 

y, ^®©s i -oH^^K^tir. mmoyj^mix-mmhtc^oizs i- 

[0 19 0] 

«KJC, 04 9iZm-*£?K^ mmHB 0 7 p^lC^b^^>^<fct>*^>^^-7 L > 

utiles i -o-NJB^#ltl8tu ^ft^#>£<£i§m^©M;$/y =r>g|5 o 

[0191] 
[0 19 2] 

s\ U ^ A^^ti^ $ *l X V#t3g"C & o T % 0k Va 0 
[0 19 3] 

XglCgVNT, ^?L5 0 7l£a$©@H|g5 0 3 (Ommi^WLit^ tism-a-^^-Sc 
r©<fc?fc^bM£l&£t-£i£fl5£LT, WBI^l 1 - 1 6 9 1 2^«tCiB* 

[0 19 4] 



5 2 
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[0 19 5] 

JiIBl/ CuKiSS 4 6 a — 4 6 e ©^jsR^Sstt, r^r;i/^vi/^ 

S0WffiH2 4~3O5:^tfct. S5 0iC^tj:9{C, fllgOW 

SBifeg2 4 — 3 OCDigjStC^XTC VDgtlf 1 2 0 0 nmig©||{[:i/'J =1 
>13 1, ^5 0 nmgS©fV«i/'Jn>l3 8fe«k^m^3 5 0 n m^g 

[0 19 6] 

#;ic. 05 l ic^-r<ke>ic, 7 ^ h U i;x Mil! ^ t: L t >f x 7 f > 
^HafflWffii2 4, 2 6, 2 7. 2 9. 3 0©±i5©llfc^'j3>l3 
9. SftS/U3>K3 8 33J;^^b^y 3>13 1 £JQM7£|&5&b£:^. 052 ( 

a) . (b) mov* v \s*J7. bmz^xtizm^. ifti/un 

>I3 8 Sx«)/f>^b>)//ttfe K5>fxyf >^tiffcS/'j3>!3 9 £: 
BfofetSr^lCfcoT. X;1/-jJn-;I/^^^@B^5 0-5 4 fcTf^TS., 
[0 19 7] 

mz, 05 3 J;e>JC. SB^#5 0 — 5 4©ftasS:*tHft'ffcS/U =1>J^3 

9 ©JtgPlCjgy? 5 0 nm^OD^VNT i Njg|4 5 fcig^Lfc^ T i N§4 5© 
±»KS*15 0~5 4C7)^$J:U%+^C^V^^©Cu^4 6 $:ittt5 = 
X;i/-^x-;V$:*fefeIBIS#5 0 — 5 4 ffffBBJ^4 0—4 4 iCit^TTX 
hJfc#*£V>fc#), TiNl4 5ttCVDST'i|ftS. * tc. Cul46 

tt, S2^5 0 — 5 4<DTMlZCu(Di/- Kf^XA^y^'J^ 
[0 19 8] 

*£§f0 <fc jKRttffc^ttttaffifcK: J: o TIB** 5 0-5 4 ©*MK© C u R 4 6 
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Z.T i Njg|4 5 ^fcl&^U MUMS 0~54 <DfamzM&>&frCumffi4 6 a 

*CufBIS4 6 a~4 6 e CD7£f&;&i££ ft 
[0 19 9] 

TO (fcfcittf7/i/^ — ^>^f» £ y%itL 

[0 2 0 0] 

B) fc, 0. 2MV/cm iCfctf&TD 

DB#ifrfciU Mf?)0^giT'feS3XlO 8 sec (10^) ZmtZ-M 

[0 2 0 1] 

sfcjc^TS/^ife&ffi^Tjg/fcUTv**. -r&fc>i3. Gumma *y?*9-ymi& 

©ffi3tt*m©*af»y> flBt-hfflffiaSH:*^. *ftK:%;&\fr*>E>'f tddb# 

ii-eOTDDB^fttt 1 4 0*C(Z>jfiftrF*effofcT t -# &a*LTV**. 
[0 2 0 2] 
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[0 2 0 3] 

tt»2/U-9->f F ft S>f *->ffcfi#BBi»ia©*&T? FU 7 b L/ffift-r* 

Mtf^HWTa&S. 3s fc, fflcoffiifcSftttmKIR^^SftfcJIififtJKi:*^^ 

f TOUsti, 3fte>m©fb^^e>m>f^>^^$ft, -4*yfcztit=. 
m&mmMmmmmmzi*v v z/mt(D^miz^^xm^mnmzj: y fu 7 h 

^4DTTDDB#Ki6„ 
[0 2 0 4] 

<D*&mAZBVf=.>f?Z7-V&Z>o fcfc. i©tft3ic*S*«, faf2CufBij& (T i N 

ytf^ 3 ft ^ig^^©^^©^^^^^ 

~i i:iiDj:e)^^#e>ft^^#x.e>ftSo 

[0 2 0 5] 

X^S^TK^^^X^ailCirb^bT, Cuffi^©^!®^ (d = 10~60 

nmil) fccfctfMS (d = 90~3 0 0 nmgl) iCfcttS S i 

vn„ #IC, ^®ifi^ll£VNT^#)T#^r£#:£^3o £ ft itjfB 
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[0 2 0 6] 

— zLo&i&mgjz&v} sy^^-y^ x^wm^jkm-?*? x^mmz-& 

, t«IBE3 3 lC^b^<ke>lC TDDBWMt'feofc. r tf> £ 5 Id T i N 
^ mm&^VTm) tf&ZM&lZ&^T. TDDB#tttt, #ffi<Z>I2#©»-£ 

[0 2 0 7] 

r <Z> J: e> fc*r b v> Ji*fifr £ HB# & li, SE3i« ft tf)«gp & <k J£gp IC >f it 
& 1 0 nm*3ifCfl|< U*C*u &£VNte, ;t'J 7Ri#SjK< tTlSoTti, 

c u mm zm-t & ¥m<*mmm&&n<D tddb m-fo* fii_t s * s ^ £ #*e § * 

[0 2 0 8] 

0 5 7JCS»fiSt (T i N • x mm) nm/T i N • 5 0 n m jfc) 

©TiNjg (;turi) ff©fe#tt^^-ro hen** siRtitf* «a.tfo. 4/* 

mmm&&Xfl. 0/imiI, S*R«<Z>«S^ #9*.tf0. 4 » mSSCD*^ 
[0 2 0 9] 

I0H5 7*fe, TiNl (A U 71) ®^$^<^^>tc^tiT@Bi^Sm : fo 
tf|jtffii:H«Miti:3!>««^-St^r*ri:*«^S. Ifc^oT, TiNO 
KJIW, 5 0 nm©»^©B!»««ti:Jtlii!U T i NR^^tt, Slgffitf 
0.4/i m5gS<DS-£-e 1 9 %, Mflstf 1 . 0 a mlS©I^t' 1 5 
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, SIBfltf 0 . 4 n mII©^T' 16%, SftRIStf 1 . 0 u. m.mSKOm^'V 1 
[0 2 10] 

i^:SW5TDDB#tt<Z)TiNl|{cMI:ft. HIHfrfcT i NJRCDlKJ?^ 
10~50 nmllfflTDD B#tt«|ff^bT r ttfftfrZ 

. -36r, TiNl»^©^©TDDB#ffiH TiNlAU 0~5 0n 
m5g^0TDDB#14CJt^T, 6 B* (iiiiO. 2M 

V/cm. HOt, 1 0^=3X1 0 8 #) & 3 iltfftfrZ. 

[0211] 

T i Nl^iV^^ itfT i NlOf 1 0 n milt' 
Sr^-To l^@^e>, TiNR^ttfftt), Mi«4 0 0TC, 3 R»H(Z>&t&3I 
[0 2 12] 

5 8fcJ:tf05 9 T i NIR#fcV*»-&, "T C 

[0213] 

(b) li^nr^^i/^^tcfcoT^^tife^m^-eti-? 5 ^ 
&t=.. mm (b) tc^^-n*. mitt/vnyms 1 ate&x$wmwt2 7± 

tcSftS/U 3>14 9 Sr^LTSfc-fbS/U n>^3 1 b#*i«£*lTV^ 0 fit 
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o 

[0 2 14] 

M~mfrbmw$.x*<DmM) it. mz-ito. a timUTx*&z> a ^mm^^^M 
vx^2>mm$a&&tfmmmmmm&. wz.\*o. 2 5# m gT, &£m*o. 

? hJ£&, Mx.lt 1 t'^S. 
[0 2 15] 

T i Nffi|4 5XM?F2frZ>mmftrtVTm<Dm2lZ. i^lOnm* 
m. ^K»6~7nmgST^5. 6 JCfeVxTtt, ffflTiN 

Jg|4 5©]g|^:£, #J*.&5 nmJStT, * fc&-?"*l<J: »J =fe?^ 3 n mJ^T, &£V> 

-;i/3 4^0 fo<DT i NI4 5(Z)mJ*^cfev^T«[I^^« : b^<M#$tlSz:^: 

_tSB^3 (M^lOnmm ^Ktt6~7nmm 5nm«T> 3n 
m^T, *fc&2 ning^) T-&<5„ ffc<Z)lo&, IBi^^^TL^CDfill^iC 
fcV>T, T i Ng4 SCDM^m^BfrwrnZ-bK ±mm2 TO«10nm*l 
, ^U»6~7nm|I, 5nmJg*T, 3nm«T, tt«2nm|I) T? 

[0 2 16] 

±IBtf)<fc5lC^£ 1 0 nm^iCT i N0E4 5 L£ Zl £ tC<fc »J % T i N 



5 8 
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)g4 5tf>:£#, KMtS/U 3>1R3 9 iKDmM&tfCum&V^&^OT'. CMP 

*V*Cuffl»*lt«:!£5JT?gS. TiNR4 5fc»tt4V^K:tt^tT 

DDB#ffi£fo±:£i*&z: £*lfct* T i N14 5 ft*&gV^I§-&,. Cu 

14 6©J«K«rK:Cu*i«lB»?ll4 2 CDffiMHC«3& b S i 0 2 -Stem, 

tttt^-ffcL&v* 3. fol^Cu/s i o 2 #i®Cu>ft>I^f 

<Z)T i NR4 5-e*>>f *>ffcbfeCuJCj^LT^y rtaiU. TDDB#1££:fRj 
±§tS^ ;ftS. 
[0 2 17] 

Cul|[4 6 c tlS C u C u ^©MOlItt 0. 

81?% (atomie%££:ti:At. %) J£*T££&0. 2 a t o m i c %&> 

jLlfO. 0 8atomic%^ -^41 <fc U ^{gV 1 * 0 . 0 5 a t o m i 

S*lfeW0«Tffeot, f®CuK»^ cuSffi^rt&ai&Bjig^ 
^ ti £ ©ttiK©^*^* S . 

[0218] 

HftS/'Ja^RSla, 3 1b, 3 1, 3 9, 4 8^{Cftx.t, Il^lfi 



ffi!£# 2001-3024695 



#2000—104015 



fltt.tfSiOF, fiSOG (Spin On Glass) ifeftPSG (P 
hospho Silicate Glass) Jg££bT%&V^ S i O F^# S O Gl^O J: o & 

C u ©ttS:i±t5ii^tt5©t, TDDB#ifr£;*£lcrnJJfc:£-fr 
[0 2 19] 

jc, 3 <d «* e> & */ > #V $/ >S(c £ z> c u i2^«S£©7iM&#&<z> -M £ 

0 6 1 —0 6 5 lZ£~oTWi.WtZ>. 06 1~@6 5©^«© (a) ^ 

IftlWifOiilli^daiflH^^b, (b) «&0 (a) (DA — 
Al©»flif@^^bt^So 06 1—06 4© (a) &5£ffi0T&£#. 

0® £ ^ *J ^ < -T 3 #> IC^MI^ JC /\ v 3- > *~ £ . 
[0 2 2 0] 

£-r, tffgH^©^ i mr-mm v^m i ~0 6 (Dxisitt, 0 7 
t=.m.m nmmizisxm & uzjjk*?j:t>iz. b»r» 4 2 

itfTai4 5a (**tt^'J7R) ^1IT'3 0 nmgE Uffi 

m&>T> 6~7nmiil0Tal4 5a)()^f§tl5 o 
[0 2 2 1] 

*(D&. Tal4 5a±C, Cujg|4 6£, «Atf«It3 0 0nniig 
tt. M^-l«©iiyT*feS 0 fflX-ltO. 0 2Pa. (DC) A°9- 

au Mx.aiokw, *->fv YiLmm.\ t.<Dmm\*. «xii3oo~4oom 



6 0 
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[0 2 2 2] 

<tS3i:^ttS. *<Dffi<D9-ffy h t. bt, H^.«9 9. 9 9 9% 

(5N) J£A_t, $f£L<&. 9 9. 9 9 9 9% (6N) J^_h©^©^V>^m^ 
Cu&;gV>fc 0 ^tilCj; #I*J£f&)gB#tf>C u]^4 6 0Cu0i^9 9. 9 
9 9%Pi±, ^f^b<l±, 9 9. 9 9 9 9 %£A±lZT*£ Z> B Ifc^ot, ££>JC 

mme>~m^cu*mmxgz 0 

[0 2 2 3] 

T ag|4 5 a£i:tfCuIg|4 6 (DMmiZVgVXl*. v * U >ySn* 

%&v>#, n>^n-x;^>y ^ y > 'J ^ - bx^y ^ 'J 1/ 

[0 2 24] 

&V>T% **T — -;i/*&Ji*:ifc"r. dtUCfc*;, Cu|g|4 6 SSiiK*4 2ftJC 
AffKl*«)atr. *©|gia)^#tt, Mitf4 7 51C, 3£\ 2 6. 6644X1 
0 2 Pa, 5 0 0 s c c mMfe"T:%>Z>o 
[0 2 2 5] 

»V*T, Cul4 6fe<ttfTal4 5a§:, 0 6 3 fcaVT «fc "5 f&3B2&fifc© 
£3£lCj:y, CuS»46c^f«. SfcWC, fMB£ilS©JgJR 1 , 2 Tfflft 

b fe© mm.o>ffi&7 u 33 * t* mmmm<Dmm 1 — 3 t^ie ufc© £ mm 
o&t&mmzm-fo -z<d&. me z&mmwjw^yifxB-t&oK. mmm 
3 9 £j:tfcugiji&§u 6 c<z)*ffifc*fbT, mmmmcommi xwimvr=.r>^: 

[0 2 2 6] 

„ S i Hjg^feitJtS i NJg-&35i«^S*l«|g*. gfrffcS/ U 3 >H* 3 9 <Z>^M$ 
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£-fr&;i£:#nrtg£&£o mmmnoj&mi xmwi,t~&?iz^ 

[0 2 2 7] 
[0 2 2 8] 

@6 5 ic^-Tct^ic, mitisvn^m a*w7m) iizmmmn 

n>j^4 7_hlC, M^-liTEOS (Tetraethoxysilane) #X £M ^fcrf=7~X V 
CVD^{C<kotifti/';3>l4 8 $:ii«-r^>o 
[0 2 2 9] 

»««©»3tXS*©M«P¥iBHS:^b. (b) (a) ©A-A»©Wr® 

E£^LTVa£ 0 07 3—07 6CD (a) H®&^*^ 

y ^ < "T 3 * tc^Mffilic a y 3- y 9 £ fd-T - 

[0 2 3 0] 
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*-r> mmmmcommi ^-vwiwLfrmi -m^oxm^mx. mmmn&m 

15©05 0 (Dnm*1&t=.^ m 6 6lC^-r<fce>lC, lMfc$/yn:/IR3 9_LIC, 
^tif R&ifcM 6 5 fc^ftfU ^©.LC^tf h h/*2-y 6 6 7 

Sffi-r<5£f*RfrifcBI6 5£ F ^ >f x > it)Txyf>^bfcl 
££IC, ifti/'Jn^3 9, SftS/U3>R3 8*J:tfllft5"J3>K3 1 b 
£ K^-f :ny^>*~&JCJ:oTxy^>^|&£-3-£z:£tCJ: y, x;i/-/ft-;i/3 
4%m&-tz> 0 r©ifti/';n>H3 9, g-ffcS/y 3>R3 8£J:tfBMtS'y 3 

y, ^-ffcS/yn>j^4 9 &x-yf>^b>y;^bT^;i/-*-^3 4&^?L-r 

•5a ife^ot, ^©^pg-eii, xa-^-;i/3 4<z>jgffifr£tt^ff;s/ 1 ; 3>jg 

4 9^Sffi$tlTV>So 
[0 2 3 1] 

r*V>T% 7* M/S?X h;^-> 6 6 J3-J: iR#BfclfcIJI 6 5fcr?r2/>^ 
167 m-*-^3 4 p>gjcil#)&a;*l"5 J:^tCBfcftS/U 3>13 9_t££® 

ie^£^&i-£fc&<Dvx*A#->^&y, h y vv^-PAigm 

>6 8 SrVX^ilbT, ^r;fr£Sffit-£j£»R&ltSl6 7?:K7>fx^f 
^lCj;oTx-/^>m5S^Sr^^J:y, Si»»4 2 S:^-r-&. 3<Z)M; 

->y n>^3 9©x^f>^itn Kfts/y 3>jR^s-fbS/y 
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v*zs>f7. vvA£.isxmmm4 2 zmm-?z>. it^ot, r©©pg-ete, ib 

[0 2 3 2] 

jsastcMm^ns^fbs/i; n>i3 8, 4 9 £3§#tfmci&£-r<5 0 

yl->lf-t2>o rni:<t'J> 0 7 3 J: ? tc. @BHit4 2 33 J:t?^;i/-3jx- 
;i/3 4©H£®3^&KftS/y 3>13 9 ^<kt>*W@B^2 7 ©-gp&® Z. 

, mitisvziym&v : bm 4 mm<D'm^mtisv a>i3 8, 4 9£ortg&iguM 

[0 2 3 3] 

074 tC^-T £ »«Tal4 5a (^WJ7l) # 

tt, itfV^fT', *%^V%mmr% MililOnm^iaT, 6~ 

7nmll0^'J7l4 5 a^ff $*IS„ r^T?%> #H4A'J7l§: 

o 

[0 2 3 4] 

m^X, T alg|4 5 a_hlC, Cul465:, ^A«f3KIf 1 1 5 0 nmgl 

, *mM<Dj&M 6 T*M! b t/ > # V S/ £ H?*iltf)^#T- * A y # 

U >^CJ:oT*i»t-S 0 f©^©^-y^htbt, Mx.fc£9 9. 9 9 9% 

(5N) JgA._tl. #3:L<te. 9 9. 9 9 9 9% (6N) ^(Dmmwm^t&mm 

CuSfflVNfc. itltcj: »K Mitf«®Cul4 60Cu0ig$:9 9. 9 
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9 9%g±, |fib<a, 9 9. 9 9 9 9%J^_hlC^^S 0 Ifci^t, Cu@J 
[0 2 3 5] 

«^«y^i:J;oTCul4 6l:Mt§„ Cul4 6$:t^ 

5-1. OA/dm 2 , 4 0#5g£r?&<5«, CuR4 6feB»»4 2|)SC 

ffi&&tfH#<Z>^#«:> M^.««^^^l. 0 — 2. OA/dm 2 , 14 0#g 

[0 2 3 6] 
[0 2 3 7] 

gsV^T, Cul4 6^j:tFTal4 5a^ 0 7 5 tC5t"T J: ? taSSHig© 
JgJRl, 2T^^bfe©i:^(Z)CMP^lC<fcoTWI&b^^ai5^S:l^*^r 

^>3i:tc«kycuiBii4 6 c^Mifct, mmmmomm 1 , 2T?M!bfc<z> 

i: If *£<z>&k& -fe ;* J: tft&«HJS©7gJ» 1 ~3 -eM b f=.<o t m&<D$i¥Mk 

mzm-to 07 6(Dmm-f<DJ\y^yif"e^-t^o^ mmmsQ^^ 

[0 2 3 8] 

-£0)^, H7 7 iC^-Ti^C SftS/U3>K (Sr^y^jgl) 4 7 SrtffffiUjK 

©^Mi^£|BNillci§t;»bfc$L 06 0 (b) tc^b£<fc?tc a-ffc^u=i>JI!i 

2/ HE 4 8 £if£;«-f 
[0 2 3 9] 

31 H9 b © £ ft b $frJH £ # £ Zl £ # «T IB £ & £ „ 
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[0 2 4 0] 

fffi7 5:07 8fcJ;^07 9{Cj:oT^t5. 07 8, 79©#>5r© ( 

a) ^ffrlfettiaftSISCOflJgXS^OJias^SHSr^b, (b) tt#0 ( 
a) ©A-Ai8g©igT®0£^LTV>6o 07 8, 7 9© (a) &^ffi07? 

0®£#;fry^<^££&C;£MRiC/\y^>**£tft\ 
[0 24 1] 

*IIJ6©^J»7lCfeV^Ta:, tfrSB2&6S©JgJS6©H6 6-0 7 3 fc^TM 
[0 2 4 2] 

T>^-7^7Xv&«£J£t,£:t§-£HC&, ifti/'Jn>i3 9 0±ffi, Sg^ 
SI 4 2©«S»<Z>8Mfc$/y=i>R3 9©^t®, I!^i4 2©JisSP©SHfc5/y:3> 
i3 1 bCDJ:®^J:tKx;i/-^-;i/3 4 ©KffSaPOafc-ffcS/y n>R3 1 \><omM 
S i H^i^S iN*g#^«S*l* 3 1 0 nm*S&©#V^ 

SftS/y 3>R}W/*3tl5) IS*. ifti/'J3>H3 9 0±E HM4 2 0 

«»©SMt2/y =3>rs 9 ©*®, smmm 2 ©jeasoft-fbs/y n>R3 1 b 

©_t®fe«J:^X^-^-;i/3 4©<WMS©BMfc$/y n>R3 1 b ©^i®gP#©R 

2 7©±SJK:^iasnfc9gftR (I©^liWNl) &Rfc;£UT%>&V\, 
[0 2 4 3] 

-is. ikm?5x^ymitnLt=.m&\z\z. mitt/v -nyms 9©±®, bb^s 
^4 2©flifias©iifi:2/y a>R3 9 e>mm. mmmi 2©jsas©iMts/y n> 
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[0 2 4 4] 

j^T, 07 9 tC5t-Ti:^lC, BtfffiHIS0D^ffi6 i:|Bl#lCbTT aJ!4 5 a S3 

i&t9§ l £ <d n m c & <DT*m m & § „ 

[0 2 4 5] 
[0 2 4 6] 

*mM<DJ&m 8 ®^^a«tlI^McD@H^«^co*#:^^--M$:H 8 0 IC^ 
08O&. ^^m«ta^«<5D^$:^^mbT^Lfe»T®®T^U, ( 

a) &*/y>nb#^*/y&K. z^rMmzftf-nm. (b) it^^m^iyy 

[0 2 4 7] 

tf-ox. cu@b^4 6 c©iiifi &z$m.mz. mzmmizmitt/v nymz 9 

-jJn-;i/3 4 rt©aifl;s/u nyms Q&mm^mmzmfczn&m^ittsv 
ziymzw.mmisfcw;miiznz> 0 

[0 2 4 8] 



6 7 
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3ib, 31, 39, 4 8^iztt&Tmm^zmr$mmm<Dttmiz'D^T : bmv 

T-2b2> 0 ££JC BBHR<Z><6 (eBSR«4 2<D«B) £ £Itt£!&5!i|gH|IB (tt&BHig® 

6 0*efi^L/fe©i:|BlCT^So 
[0 2 4 9] 

loj; -5 8 jc £ v^r % , tftmmm<Di&m e x-mm b & £ e> 

TDDB**S:fil±St5ii:*tSSfe. bfctfoT, ^^ftMHIMt©# 
V*Ttt, U7K#»tte>*VC fi»»4 2^fl/-*-^3 4ft 

njk4 5$o sr^s-rtcucssisisns c^^^ii, c u&sm 6 c twrnrnz 
s&^go'Stg & m -ta * s r t #«rtg t & & „ 

[0 2 5 0] 

{:J: , Jf^tS^S:S8 1~@8 4iCj:o'CliitS. 08 1—084 

<D&«<D (a) tt, 4 £ ##»«ia»§S«0»3iXSif»©S«p5|£liBI€:^l/, (b 
) l*&m (a) ©A-AH&CDWTSH&asbTV^. 0 8 1—083© (a 

[0 2 5 1] 

*mm<z>mm8 iz&^Tiz. mmmmvi&m earns 6—07 3 zm^xmrn 



6 8 
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[0 2 5 2] 

^fb2/Vn>jg|3 9 0i®, @E8£?t4 2(Dm.BV>Mfci/V nym3 1 b(Z>±®£ 

««»3&3cje<£&lRl±-eS, Cu©J£«tl»ihttlBS:fiI±S*S3i:3S««riBi: 
lffffi^*a>^JI8n»SiWLfc<z>i:ra«K:, IfcftS/U =3>1&3 9 £3r 

[0 2 5 3] 

Vtt&rtUriK (Tai4 5a^TiN!4 5f) £*liahM*K:, TOlfttC, ftfi 
g<Z>i^Cujg|4 6 &»-fbS/U 3>13 9 _t (@B^4 2 £ J:tf 3 
4©rta$&3-tf) lC^-r§ 0 gg^4 2feJ:t?x;i/-^-;i/3 4p^JC««)ji^ 

[0 2 5 4] 

cui4 6^ mmmm<Dmm6x-mmht^(Dtmmiz, cmps* 

IC, C ufBi&g4 6 c feEMfc-T Cu|«g4 6cli S*ft|{CC ut^^tlt 
[0 2 5 5] 
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IZ £ v>T C u mn<DWfc ZTtf Z> i £ & RTIg £ 
[0 2 5 6] 

±IC, ®8 0 (b) lC^L£<fce>lC, ^i«TEOS^&MWAc^7XYCV 
D^lCckoT^b^U 3>J^4 8 S„ 
[0 2 5 7] 

[0 2 5 8] 

*»Wttt&ffi^3BS©^jKK:iS3esn* : fc<oTtt3{fc<, ^^©^a^ffiib^vN 

^it'i * W^fe S 3 £ it ^ e> * T* % V\, 
[0 2 5 9] 

^ 9 £ L T & V\, 

[0 2 6 0] 

ffi|4 7©^S:S^S-r^3i:^<^6«;iC^ofc^ T^^'T^XY® 
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[0 2 6 1] 
[0 2 6 2] 

Sk±<DmmT* tt± i: L T#3&f8#ic J: o T ft $ & ^e© ft o fcfU 

RB^£*l<5 ft M*-W£DRAM (Dynamic Random Access Memory) , 

SRAM (Static Random Access Memory) % Z7 ^ t/ zl ^=EV (EE PROM 
; Electric Erasable Programmable Read Only Memory) tfeliFRAM (Ferro 
electric Random Access Memory) m<D £ O ft* V m&%3§-? Z>¥$$ifcM^ffl 

&i*±m* ^ y iaj&£»3iiaft £ zm-^mftmrnzmnT ^zmmma^mf* 
mfcmmm&mw:. ^mfcmn. m^mmmm^r^tm^mmmzmm^x$> 

So 

[0 2 6 3] 

mzmm-tniz. &>-f<Dmvx%>z> 0 

7£ LT&f&Lfem&lZ&^T 0. 8 At. %&>T£.ir2>Z.t.lZ «fc g@££f& 
(2). #3fcl8fc:J:*ltf, JtfBlMft©{«8lS&C;i3^T. ±Ki*ttA 'J 7RO* 

=fo^v>gp^©^iii o nm*^i:t--5z:i:ic«k m££J&#£-r£ti#>&#- 
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# £ I" 5 a^^IB^^o^^Wtt £ 1*1 _h $ it £ ^ £ #«rtg £ -5 „ 

xfM8>&&* $ jvmmm ± iz*rw z/mmm *mm-?z> zm-t&z. tizzy 

$;\,mmm±iz3rv y^mmm^m^-r^jm^m-r^^nizz y 

(8) . ±ib (4) ~ (6) ic j: y , $@ & i: ? *mtz> ^m^mmm 

(9) ._LiB(4)~(6Hc j: y, «&^^i:'r<5«l«>a*BBI8&^ , rs 2 f £ #«iJII«lia 

[01] 

[02] 
[03] 
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[04] 
[05] 
[06] 

[07] 

[08] 
[09] 

[010] 

M8>&& C u IBifeg(Z>7£f£fCj§ V* 3 CM P ^S0D-§P $:^tiBS0T$> £ „ 
[011] 

? x/\ (D x ? ^ -?m&^m & B-r mm* ht* & & 0 

[012] 

[013] 

[014] 
[015] 
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mi 6] 
mi 7] 
mi 8] 

[SI 9] 
[0 2 0] 
[02 1] 

[02 2] 
(a) ~ (d) », 

[02 3] 
(a) ~ (d) 

[02 4] 
(a) ~ (d) 

[02 5] 
(a) ~ (e) B\ 
^0T*&£ O 

[02 6] 
(a) ~ (d) 

[02 7] 
(a) ~ (d) 

[02 8] 

7 4 ffiSE# 2001-3024695 



XPSf-^^t^77T'^5. 

XPSf-^5:ity77tfeS„ (f) M^it$:^-r 



#2000—104015 

[02 9] 

ms o] 

(a) ~ (c) tt, itmt lt3ttTEM?EI: h l/-XlfeMt^S 0 
[03 1] 

(a) (b) «T D D B&it<D* Sr^ffi^aTfeSo 

[03 2] 

(a) £<fctf (b) &TDDBftJ:<D*;ft-Xi*£^t-§£^0T?&<5o 
[03 3] 

[03 4] 
[03 5] 

s^j^^c uie^cD^tcfli cm p^g©—gi5S:^-r^i8&0-e^>2> 

[03 6] 

C u Zm-t CM P ag©«EH&0T?$>-5 „ 
[03 7] 

iisg©^2©^^m«ia^e<z)^^^^^^^^oii^P®Tffi0 

[03 8] 

iws, (b) &mv<mmffimmr'%>2>. 

[03 9] 
[04 0] 



m$E# 2001-3024695 



#2 000—104015 



®*wm. (b) ttrac<sauwT®H-e*s- 

[04 1] 
[04 2] 

(a) Bu ^m©^ffi2©^#:maia^g©^^S:^-r^##:^©SI 

as¥®0> (b) izmv<mmmmmT*2bz> a 

[04 3] 

mm^mm 2 ©^^^tas&^fio^^ & ^-r 7 □ - 0-e & a . 

[044] 
[04 5] 
[04 6] 
[04 7] 

[04 8] 

(a) te, ISi6©^»4©^#«cm*ia«l^*©lS|^i£&^r^#*3£*©!l 

gP¥®0, (b) lil^C<gMffi0t^5. 
[04 9] 

ll^©^4©^#:^«llI^«©ig^^5:^-r^S#:S«®MSm®0 

[05 0] 

M3PI8t®0T*&£o 
[05 1] 
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[05 2] 

mm^mm. (b) i*mv<mummmT*&z> B 

CE5 3] 

[054] 

[05 5] 

[05 6] 
[05 7] 

o 

[05 8] 

t d d b a vrmmz & ^ ^ & s „ 

[05 9] 
[06 0] 

(a) (b) It. *mm®m<DmM<D&MX*&&¥mikMmm&mW:<D 

[06 1] 



7 7 



mSE# 2001-3024695 



#2 000—104015 



HSP^M, (b) tt (a) <DA-Affi(Dmmm'£&2>* 
me 2] 

(b) It (a) ©A-Ai<D»iIiT'J)S. 
[063] 

(b) » (a) ©A-Aj&§©#t®0T-&<5„ 
[S64] 

(a) i*m6 3izM<¥m<frmmm&mm<Dm&j:n' : Piz&vz>m& s \ L mm. 

(b) fcfc (a) ©A-A^©Bt®@Tfe5. 
[065] 

( a ) &0 6 4 icgK ¥#<fc£*ia»««0»^xg#K: w *MB¥liH, 

(b) fc£ (a) <DA-Am<DffinmT*2b2> B 
[0 6 6] 

(a) it^mm(Dmmo)mmx^^^mi^Mmmmmm<Dmikjm^iz^^ 

m^mm. (b) » (a) ®A-Ai®|rjg@t'S.5. 
[06 7] 

(a) &06 6C«<4 £ #»m*Ief»i6«©®3iXS*»cfe^&S«p5|i®H, 

(b) & (a) ©A- A$§S©$T®0-£&£o 
[06 8] 

(a) £06 7C«<^#^iaj»^«©§g3iXgtf»K:^W«SaP¥lfH, 

(b) & (a) ©A- A^©»r®0-efeS o 
[06 9] 

(a) &06 8izM<¥m&^mm&mm<Dm&j:n*^&ttz>m®¥-wm, 

(b) (a) 0A-AMI@t'feS. 
[070] 

(a) ^06 9Km<¥mftMmm&mmoMigj:mmz&tfz>m&¥mm. 

(b) fcfc (a) ©A- AM(DmmmT*&2>o 
[07 1] 



ffifflE# 2001-3024695 



#2 000—104015 



(b) it (a) (DA-A$|(Z)®T®EI-e&<5„ 
[072] 

(a) &ig7 i izm<¥m&mmm®mm<Dm&j:fe#fci3tt&mB¥mm. 

(b) it (a) CDA-A^©^T®S-e^So 
[0 7 3] 

(a) teH 7 2tc^<^#:m«ia^g©ig3gX@i4i{C^^SMSI5¥M®> 
(b) (a) <DA-A*8C9$T®Ef-e&£. 
[0 7 4] 

c a ) rbi 7 3 Km < ^mfaMmm&mn&mMjmmz &nz> ^sp^p® 

(b) (a) 0DA-A^(Z)®t®E1?^-& o 
[07 5] 

(a) tt@7 4 tc^<^^maiais&^e©^x5gttijcfe^sii§i$¥®®. 

(b) it (a) ©A-A^©^T®0"efe-5 o 
[07 6] 

(a) tt®7 5tC^<^^«HI^gCD^X@tfi{C^^S^¥®0. 
(b) (a) ©A-Aifeg<Z>$r®0-e&£o 
[07 7] 

(a) itmn 6izm<¥m&Mmm®mm®mMj:fetpKjsvz>^m¥-mm. 
(b) & (a) <oA-&ma>%mmi:%>z>o 

[07 8] 

( a ) it^nm vmmwmmT* $> & ^m^mmm^mmomMJim^ k &ttz> 

H^S¥M0> (b) it (a) ©A-A^©i^T®07?*>So 
[07 9] 

(a) «H7 8Km<¥mftMmm®mm<Dmmjin#K&v&mm¥ffim. 

(b) It (a) ©A-A^©^®BI-e$>§o 
[0 8 0] 

(a) (b) *&m<D&bizm<DmM<Dj&mx*&&¥mifr$tkmm& 



7 9 



fflSEW 2001-3024695 



#2 000—104015 

[08 1] 

( a ) ittftm <Dmm<D^m v%>& ^mti&mm&mu® mztxm * k. £ w & 

(b) tt (a) ©A-A«i<Z>»T®H-e&5. 

[08 2] 

(a) ii®8 ic«<*##**ia»si*©5S3ixg*jcfew«sas¥®H. 

(b) (a) ©A-A^©»T®0-efeSo 
[08 3] 

(a) tiers 2izM<¥m<bMmmmmw:<Dm3k3:ntpiz&v2>m®*mm. 

(b) (a) <DA-AM<Dm'ffimT:2bZ> B 
[084] 

(a) &08 3 K:«<^<*m«tiaK«*©583tXS»f»K:SW«ffi»¥MH, 

(b) & (a) ©A-A^cD^ftSS-e^So 
[08 5] 

^©TDDB#^M^JC^flibfe^$:^b. (a) te¥®0, (b) fcj: 

(c) (a) ic^^sb-b' n»r®fe«i:^c-c' $&mmz&*B-*mm 

[08 6] 
[08 7] 
[08 8] 

1 &k 

2 m*#mm 

3 »ftS/'j3>|( 

4 p§?^^i;i/ 

5 nM^ni;!/ 

6 >f-h3ifi^m 



ffiliE# 2001-3024695 



#2 000 — 104015 



7 
9 
1 1 
1 2 
1 3 
1 4 
1 5 

1 8 

2 0 — 2 2 

2 3 

2 4 — 3 0 
28~30 

3 1 
3 1a 
3 1b 

32~36 
3 7 
3 8 

3 9 

4 0 — 44 

4 5 
4 6 

4 6 a — 4 6 e 
4 7 
4 8 
4 9 

5 0 — 5 4 

6 0 
6 1 



p - m^mfam® 
n + M^mikM® 

p + i?¥^MiiJc 
C uBJUi 

TiNl 
C u$| 

c uge$u 

mum 
mmm 



fflSEflf 2001-3024695 



#2000—104015 



6 2 


. A V 71 


6 5 




6 6 




6 7 




6 8 




10 0 


CMP^fi 


10 1 




10 2 




10 3 




10 4 




10 5 


mm a? k 


10 6 




10 6a 


mm 


10 7 


mmm 


10 8 




10 9 




110 


mwrn 


12 0 




1 2 1 A 




13 0 




14 0 




15 0 


mmmmm 


16 0 


&&&imm 


17 0 




2 0 0 


CMPgl 


2 2 0 




2 3 0 


mmwMm 


2 4 0 




2 5 0 


&m¥Mmm 



tftSE4$ 2001-3024695 



#2 000—104015 



2 6 0 


y y u - $ 


3 0 1 


o — F u v 9 


3 0 2 a 




3 0 2 b 


vmm. 


3 0 3 




3 0 4 




3 0 5 




3 0 6 




3 0 7 




3 0 8 




3 0 9 




3 10 




3 11 




3 12 




3 13 




3 14 




3 15 




3 16 




4 0 0 


CMPH 


4 0 1 




4 0 2 




4 0 3 A 




4 0 3 B 




4 0 4 


^ y — > • S/ a > 


4 0 5 




4 0 6 




4 0 7 


r > n - #* 


4 0 8 




4 0 9 A 





ffi§E# 2001-3024695 



#2 000-104015 

4 0 9 B 'mzw&m 

4 10 XbT> K9>f "Y 

4 11 T>n— ^ 

4 1 2 I8»a*i 

4 i 3 mm*? k 

4 1 4 gg«tfi*i 

4 15 ?X/\=3f ^ U T 

4 16 *J^)\f-*tvV 

4 17 U t--: M» 

4 18 x ^ y 

4i8a x ^ y @ki®m 

4 18b ^ 9 y 

4 i 9 kmus 

4 2 0 KU'yiJ- 

4 3 0 

5 0 1 KM 

502 

5 0 3 @2i&g 

5 0 4 gftj/'ja>H 

5 0 5 HMfcS/U =2>1K 

5 0 7 g^TL 

5 0 8 

Qn nft*;i/SMISFET 

Qp pft^MMISFET 



8 4 



ffiiiE4# 2001-3024695 



4$2 000 — 104015 



[HI] 



mm 





i 



ffiSE# 2001-3024695 



#2000—104015 



[03] 

m 3 



8 8 8 8 8 




2 



ffiiiE# 2001-3024695 



4f 2 000—104015 




mHE# 2001-3024695 



#2 000—104015 



[0 6] 

m 6 

(a) 



32 33 34 35 36 




, y 

/ 

(b) 



37 31 37 37 31 37 37 




4 ffifE# 2001-3024695 




5 



&SE# 2001-3024695 



#2 000—104015 




6 



mn#2 0 0 1 



#2000—104015 



[09] 





7 



£fJiE# 2001-3024695 



#2 000—1 0 4015 



[010] 



m io 




miE#2 001-3024695 



#2000—104015 

[011] 




&IE# 2001-3024695 



#2 000 — 104015 



[012] 




mSE# 2001-3024695 



#2 000—104015 



[013] 




1 1 



£HIE4f 2 001-3024695 



#2000—104015 

[014] 

M 14 




1 2 



ffJfE# 2001-3024695 



#2 000-104015 



[HI 5] 




miE# 2001-3024695 



#2 000—104015 



[HI 6] 

B 16 




1 4 



ffiSE# 2001-3024695 



#2000-104015 



[017] 

ffl 17 




ffi|E# 2001-3024695 



#2000—10 



1 8] 

m is 



l 
i 





* 
































* 







#2 00 0—104015 



[019] 

m 19 




mSE4# 2 0 0 1 - 



#200 0—104015 



[02 0] 



m 20 



10 



8 - 



8 10 e 



10 l 



0 





T > 1 1 — 



6 

(MV/cm) 



8 



10 



[02 1] 



m 2i 



10 



8 - 



'g io 6 - 



10' 



-I — I — I — I — I — I 

ISIfcfigl40'C 



-> — r 



0 



A AP^iNJIim/NHx/^XvfcL 
P-TEOS® Wffi^XTfeO 
P-SiNJII^/NHx/^XVi&O 





TDDB 
S&6-8fi5|n]± 



I ' i I I I I 1 1 1 1 1 1 1 1 L_ 



2 4 6 8 

mR&m (MV/cm) 



10 



1 8 



ffiffi# 2001-3024695 



#2000-104015 




1 9 



2001-3024695 



#2000—104015 




#2 0 0 0 — 1 0 4 0 1 5 




2001-3024695 



#2 000-104015 



IM2 5] 




Binding Energy (cV) Binding Energy (eV) 




ffiSEt 2 0 0 1 



#2000-104015 



[02 6] 





ffilE# 2001-3024695 



[B2 7] 



#2000—104015 



W 27 



(a) 



(b) 




200 300 400 500 600 
TemperaturePC) 

Si. C2H4 m/r=28 



700 800 



0.8 
0.7 
0.6 
0.5 
0.4 
0.3 
0.2 
0.1 
0 

















sso : 

7f+ 








Ill 


CTRL. 


















i ' I 1 "]! 





100 200 300 400 500 600 700 800 
TemperatureCC) 

SiO, C3H6 m/z=44 



(c) (d) 




TemperatureOC) TemperatureCC) 
SiH, C2H5 m/z=29 SiH3 m/z=31 



m®#2 o o i 



-3024695 



#2 000 — 104015 



[02 8] 



m 28 



a 

M 

iea 

<3 




2 5 



2001-3024695 



[02 9] 



#2000—1040 15 

m 29 




ffi|tE# 2001-3024695 



#2000—104015 



[03 0] 




2 7 



2001-3024695 



#2 000 — 104015 



[03 1] 




ffiIE4# 2001-3024695 



#2 000 — 104015 



[0 3 2] 





2 9 



ffi|EE# 2001-3024695 



#2 000-104015 

[03 3] 

m 33 



t 1 1 1 1 1 1 r 




10 



mft&m (MV/cm) 



ffiSE# 2001-3024695 



#2 000—104015 




3 1 



miE# 2 0 0 1 



#2 000—104015 



[03 5] 



m 35 



41 9 > 



,414 



420 



413 



X 



418 



416 

4nJtr 



c 



415 



403A 



,412 



3 2 



fiSE4# 2001-3024695 



#2 000—104015 



[03 6] 



ffl 36 



418 



413 



1 



t=i=n 4U ^~ 



,414 



( 403A 



c 



,412 



3 3 



ffifiE# 2001-3024695 



#2 000-104015 



IMS 7] 

m 37 




ffiSE# 2001-3024695 



#2000-104015 

[03 8] 

0 38 



(a) 



(b) 




ffifE4# 2 0 0 1 - 



#2 000—10401 5 



[03 9] 

ffl 39 




ffilE# 2001-3024695 



4f 2 000 — 104015 




aiSE# 2001-3024695 



#2 000—104015 



[04 1] 

m 4i 




3 8 



2001-3024695 



[04 2] 



#2000—104015 

ffl 42 




3 9 



ffiSE# 2001-3024695 



S&2 000—104015 



[04 3] 



m 43 



T 

* ~ 

* = 

3£ *i 



I 



tfifE# 2001-3024695 



#2 000—104015 



[EI4 4] 

m 44 



t 1 1 1 ' 1 1 r 




10 



mft-&m (MV/cm) 



mfE# 2001-3024695 



#2000—1 



04 5] 



m 45 



T 

T 

i 





* 












t 








i 












i 







#2 000—104015 



[H4 6] 

m 46 



m 
Q 



10° 



1 r 



10' 



6 _ 



10 



10" 



10 l 



,4 _ 



0 



O NH40Hjfc#->W-Rfc: L 
a HFgfci£->NH3-Rfc:L 
♦ NH4OHft^->NH3-Pl.*0 
a ?I>&i5fci£->NH3-R& 

HFife?$->NH3-Pl.&9 



NH3-R3&* 





_L 



2 4 

«#3§lS (MV/cm) 



[04 7] 




£tiIE4# 2001-3024695 



#2 000 — 104015 

[04 8] 



M 48 




4 4 ffifElf 2001-3024695 



#2 000 — 104015 



[05 0] 

ffl 50 




[05 1] 

ffl 51 




2001-3024695 



#2 000 — 104015 



IH5 2] 



m 52 



(<*) 



51 



52 



53 



54 



r 



50 



□ 



□ 



□ 



□ 



□ 



(b) 




H5B# 2001-3024695 



#2 000—104015 




4 7 



£BiI# 2001-3024695 



[H5 5] 



#2 000—104015 

B 55 




4 8 



£IE# 2001-3024695 



#2 000—104015 



[056] 

m 56 




%M NH3 H2 H2 N2 
tz\s Plasma Plasma Anneal Plasma 



4 9 ffiiE4# 2001-3024695 



#2 000—104015 



[05 7] 

m 57 




5 0 



fflflE# 2001-3024695 



[05 8] 



#2 000 — 104015 

m 58 




0 2 4 6 8 10 

m#^(MV/cm) 



a*H# 2001-3024695 



#2 000 — 104015 



[059] 



m 59 



io 8 - 



pHs. 

pq 
Q 



HT - 



10' 



1 1 

- 


i 1 . , . , . 




x v without TiN barrier 














— O— TiN 


Onm \>N^^ _ 


— TiN 


lOnm x * 


--•--TiN 


Onm 400*0 3hours N2anneal 


~ — A _-TiN 
1 


lOnm 400'C3houisN2amieal 

I.I.I. 



0 



4 6 
S#^S(MV/cm) 



10 



5 2 



£fJSE4# 2001-3024695 



#2000—104015 



CH6 0] 

m 6o 

45 46c 



(a) / 




5 3 ffifE# 2001-3024695 



#2 000-104015 



[06 1] 

m 6i 

( a ) (b) 



39 34 42 39 42 




37 31 34 37 

[06 2] 



^ 62 

(a) (b) 




34 37 



5 4 ffilE# 2001-3024695 



#2000—1040 15 




2001-3024695 



mi ooo— 



me 5] 

m 65 



(a) 



r 





^2000-104015 




ffi|E4f 2001-3024695 



#2 000—104015 



[06 7] 

B 67 

(a) 



66 49 34 




5 8 



ffiSE# 2001-3024695 



#2 000 — 10401 5 




&IE# 2001-3024695 



#2000—104015 



[069] 



W 69 



(a) 




1 




27 



6 0 



ajSE# 2001-3024695 



#2 000—104015 



[07 0] 



W 70 



(a) 



r 





&$E# 2001-3024695 



#2000—104015 




#2000-104015 



[gf 7 2] 

m 72 




21 



6 3 



£ti$E# 2001-3024695 



#2 000—104015 



[07 3] 

m 73 




27 



6 4 ffi§E# 2001-3024695 



#2000—104015 



[H74] 

0 74 




6 5 



ffiIE# 2001-3024695 



#2 000—104015 



[07 5] 

m 75 





ffiSE# 2001-3024695 



4#2 000—104015 



[0 7 6] 

m 76 




27 



aiSE4# 2001-3024695 



#2 000 — 104015 




6 8 



£HfE# 2001-3024695 



#2 0 0 



0—10 



4 0 15 



[0 7 8] 

m 78 

(a) 



39 31b 34 42 39 



(b) 




27 



6 9 2001-3024695 



#2 000—104015 

[07 9] 

m 79 



46 




27 



7 0 ffilE# 2001-3024695 



#2000—1 040 



[0 8 0] 

M 80 




21 



#2000—104015 

[08 1] 

m si 




27 



7 2 £HSE# 2001-3024695 



#2 000 — 104015 

[08 2] 

0 82 




7 3 tfi 3E# 2001-3024695 



#2 000—104015 



[EI 8 3] 

m 83 




27 



#2000—104015 

[084] 

m 84 



47 




27 



7 5 ffiSE# 2001-3024695 



#2000—104015 



[08 5] 

m 85 

(a) 



////// 



B- 



B'- 



C-H 



T 
pi 



1 



1 



T 

P2 




^ 86 



77777 



(AAAAAVh 



mm 2001 



-3024695 



#2 000 — 104015 

M 87 



1 1 1 1 1 1 1 1 1 1 1 

iiifcMi40 < C 

^#3&S5MV/cm 


1 1 1 


L -— ...buV 

II i ■ J 1 — - 


TDDB#fn* 
r i i .. -j 



Ill I I I — II 1 1 1 

0 500 1000 1500 



mu<& 2001 



4#2 000 — 104015 




mSE# 2001-3024695 



#2 000-104015 



mvk^m WMti/v nyms aaym&m* oK.m^ttcuwm^ 6 a ~4 

nymz 9 ;J3J:t*C u@H3§ 4 6 a~4 6 eCgffi^lTctt^^X"? (T^^— T 
KSttBI] H l 6 



1 



2001-3024695 



#2 000 — 10401 5 



bj m a m. m m m 



mmm^r cooooosios) 

1. II^H 1 9 9 0^ 8B3 1B 



i 



ffi£E# 2001-3024695 



